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(54) METHOD FOR COLLECTING AND PURIFYING RECOMBINANT ANTIGEN THAT PROTECTS PIG FROM 
ERYSIPELOTHRIX RHUSIOPATHIAE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently and industrially collecting and purifying an antigen that protects a pig 
from Erysipelothrix rhusiopathiae and is usable for producing Erysipelothrix rhusiopathiae vaccine. 
SOLUTION: This method comprises the steps of culturing Brevibacillus choshinensis transformed with a gene 
encoding 46.5 KPA protein having an antigenic activity of Erysipelothrix rhusiopathiae (46.5 kDa protective 
protein), filtrating the obtained culture broth using a precise membrane filter to collect an antigen protein and 
cells in a condensed state, washing the antigen protein and cells with an alkaline buffer to solubilize only the 
antigen protein, filtrating the obtained mixture, and further applying the anion exchange chromatography to the 
obtained filtrate fraction for purification. 



LEGAL STATUS 

[Date of request for examination] 24.05.2001 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3532510 

[Date of registration] 1 2.03.2004 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



(19)B*@4$Wf (JP) 02) ^ H ^ S ^ (A) (H)1tfFfflB^M## 

#^§2002 -34568 
(P2002-34568A) 
(43) B ¥&U¥ 2% 5 3 (2002. 2. 5) 



(51) IntCl. 7 
C 1 2N 
A6 IK 
A6 1 P 
C07K 
CI 2N 



15/09 
39/09 
31/04 
14/195 
1/21 



ZNA 
17 1 



F I 

A 6 IK 39/09 

A 6 1 P 31/04 

C0 7K 14/195 

C 1 2 N 1/21 

C 1 2 P 21/02 



17 1 



4BO 24 
4B 0 64 
4B 0 6 5 
4C0 8 5 
C 4H045 



m&mjfz *r mimv&i* ol (± 10 jo m&mizmK 



(21)fflg#^ 


4#H2000-220472( P2000-220472) 


(71)fflBA 


591111248 










(22)ffiiSB 


spjE£l2^ 7 n 21 H (2000. 7. 21) 




2fc«J&o< «TUS^ 3-1-1 






(71)HJgSA 


000112060 
















SGSCfWifeE: B*M'MI*r 2 # 3 ^ 






(7i)aieA 


000125381 








34SHSA»ffl^H 








gftJgrSW^irr*Stl2#%CD 1 
















iHiw**rtrH#W6-i4 






(74) ftS! A 


100075775 








#S± Fffi SB 











(54) asn(o«ft] mm^fmmmm<x>@nmtm 

(57) [Sft] 

[fg^^Sl li^SE (Erysipelothrix rhusiopath 
iae) tam^tt^-r^4 6. 5KPAfl)^>/^l 

(K»»*l»»tSIB4 6. 5KPA:46. 5kDap 
rotective antigen) fa- £itfc : F L -e^&H^£»L 
f::Brevibaci I lus choshinensis2rig# -€"0)i§S^5£ 
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m*fl 1 1 KWMBMBttHStt sen 
(4 6. 5KPA) *a-Kt5afi?-C»WE»Lfc 

(2) BAMBmflUiaaKfcV^flMir^efRa 
aaaK* ffl^r u a«»rtt»-r« - 1 i= «* y . io 
B»»BJ»»ttK»a»s««H*Hc*to*x«. 

■IS6»tftlH0()iHlJRIi»fto 
[»**2] SSfflilM^ LTtfT'-tM'Xo. 8/im 
ETF. *?£L<liO. 5//mJSlT0)«»aiaKS«ffl 
U *tt«-i7Jl/* UStOWBiSt Lt 1 0-1 OO 
mMMJ^ifS (pH7-9. 5) £flSJH U 

'j^Afi&S (9-1 2) £«JSU <t L 20 

T. DEAE. DEAA, TEAE, ECTEOLA^ 

[Ht*4f 3 ] StRStt t *"T * MS K 

(4 6. 5KPA) £a— K-Tftae^-ejfcKeftLfc 

(1) 0. '2 2/im<DfftSttftRT?BaaSU JEf^5 
OmMh'JXiflSlpHS. 5) -eft^-T^-tlZcfc 30 

or*«fc*i=**n*»*ft*o)jt»tt^a>«l«i* 

(2) K»mRimi6tMSaK^Htt:a>SttB^«0. 
2 2 Ai.m<Df»»aaK3fe*fflt^r 5 OmM^U 

8{hth'J^AifjS (pH'10-11) -esfc»-r*w 

o) ' aan»*DEAEiz«fc5itt-f ^>3e*^p-7 k 

i=*y»«iiatt-r*xa % 40 

[0001] 

T 3 Ov^>vX (Brevibaci I lus choshinensis) 50 



2 

^ttfcB^#liKSltfLl^MaM4 6. 5KPA (46.5kD 
A protective antigen ; £TF4 6. 5KPA<l:L^Zi: 

iztt. *«WttB»«BtSKgtt^*-r-5 4 6. 5KP 
A fa - Kt 4«fi^iK» Lfc^ • 

f3^V^>vX^il, ^GOig^fejTb^ 4 6. 5K 

p AtHftSM-risaiiiB-rft-tiD-efcoT. wen 
aasai 3 H-r fe "* o 

[0002] 

[$£3fetf>8tffi] Bfl-#fi (Erysipelothr ix rhusiopath 
iae) l*B. ^r/vv, ftfi* a. -fcffi**:£(DftfflBi 

#fc 0 Meft^f^Rsaj^teL^rB^iisgaeft*© 

— Dl=:»S*#iBI=:fc^r*l«3. OOOHlttt<D«£ 

[ooo3] 9t«tt«7^>J77e>siia 

#*^««««**LXf*«**LfcB»«Ba«»Ko 

<mftmnm§k<omm<Dtc&iz&mz*iT:$tzifi % mm 

frG>{gl*B^S P FBr-fct^-C*RftMflffflS^-rc 

[0004] ^sib^^^vtuTi*. mnmm 

tl>-5 0 7;u*yaa3sas®»+(D^«ua^i:LT 
i*. 6 4 - e 6 k d a-ajiaiaia^^x-easte* 

5£tt***r^:**i* (Groschup, M. H. et al. (199 
1) Epidemic Infect., 107. 637-649) 
[0 0 0 5] *B0>lfi»tt»©*fi^»«*<*£ 
Ltlt Ga1antTimony3!)TOil05. 4 

*M©*ll»±*tftltLfc7«)xSttti 4-17 

«±»lzS*r4ft«Jfll3ll±6 6. 54. 43 kDa(Dl 
aM^JSJS-r^Zt^^Lfc (Garan. J. E. et al. 
(1990) Infect, imnun.. 58. 3116-3121) „ 
[0 0 0 6] BiWBI=»LTB»IBWSttS* 
■Ti^y^n— j-jutSi*3&< % i;fi2SII!ilTam 
a 9 6ft(0 6 4 k D aOSIiaiSBMti^i:, * 



(3) 



^132002-034568 



3 

j\\k 6 O 675^ gWE*IJ7b^S**U C5^lZ8^10)ffl 
f&tt«yfiLEM (19fi©7S/i^bft58ilO) 
E*iJ£Wli2 O^KDT^y KA^^^^o ) ^to^^^ 
Bft**ifc (Makino. S. et al. (1998) Microb. Path 
og. 25, 101-109) o 
[0007] Z(D64kDaI6I[iSPAt^«^ 

[0 0 0 8] s P A£a — K-r^fifc^-efflftx.fc^K 
BO^BSSBLfc-^*!** RJWBroScBKStLflS 
ft)*<fi£:£-f£o £fcs P A0>-5*>. BfflBni=llB a r« 10 

*><fg£-*;ft£: (Makino. S. et al. (1998) Microb. Pat 
hog. 25. 101-109) o 
[0009] iflL^M 1 MCD F u j i s a w a 

yiELEMtfl m&<* 6 2 6l©75yB^bS L J, 

c*izi±9«o)««a«yjiLiBW (i 9i©7syi 

^^649fB©E«ia*l±2 0ifl!)75yil^t»ft 

9 k D a (DUSff T?fc<S Z. tA^^FtLfc (Imada. Y. 20 
(1999) Proc. Jpn. Pig. Vet. Soc. 34. 12-15) „ : : 

tc*<D«yfiL«»EM*l»L>fcl 02 9 b P (DJB» 
E«-C«»itfc*M^6 tXf5>^+»7- lt«B 

'J-h7va/\> h (^ffl^^>J3IC|£<£ffl;Fpr) CD 

ea. ±E) o 

[00 1 O] L^L, ^?MMfelMlOnt 30 
■frtfU'C^KirL-C. L***i*BB(*rtl=£**li- 

feta-efttk «±BB*rta>rtfl*B±LT£*-r* 

ftfcKMBaB&BMftBS* B»ft*BB<Dfc*><D 
L^ 0 Mic. ttfiSSB (f£*. ISP. glEK) T*<DW^ 

BSBSBttBBBB (m L T ) tf««75;a/<>hi 
Lt, ftBIS«SaRSiflia)ftftHtt«4l3ft-r«a^ (Ts 
uji, T. et al. (1997) Immunology. 90, 176-182) . 
BftifG)K*"eiimLT(D*SI«7 r i?ii/<> hSttttttft 

[001 i] co<fc5lc^#M(7)ffiai»ffli|co^Ta 
^0)W3E35<ai«)t»ixrix-5«:^-e. atiac.1*, i^fl 

5SO)«yiSLEMA^ft*RM-*=3— K-T4DN AEW 50 



4 

£ N3R0)#aB^-*-;i/t3 — Kf* D N AE9J$fflft L 

mftafSttfit?l«tfl)4 6. 5kDa|KM% 
Jl (46. 5kDa protective antigen; 4 6. 5 K P A) $■ 
M-C*4*SMBLfc (MT1 1 -9400 

4) o ajae»05*wiz«fey ^ue/^ux vfa^v^ 

>vX-e«SLtfb*Lf:4 6. 5KPAIi. 1^81 

[O O 1 2] HlC &5Ebl*4 6. 5KPAf*M7 
K©flrfflS t Qta»t*> t IC J: y. fcSl* 

iiv^x-eft!7^a/0 hStttflai p>*L4*ii©t 
MBBBBic.8KaB««X (m L T) £ <t 4, 1 
Br*ctlz«ky. B»»Blc»-r*K§ft - «fi«6«Pft 

6. 5 KP Attl1lifl)»»Mft*RBfl)»?a-v 

[0 0 13] Ifimftxftff L*»»t 
£B$tlfe4 6. 5KPAW2-7 h^^Vft^ 
lzBB-r«l=l*. »«**tattLTL^i«:, ««A 
*(D«»^Hl»lz»»^**nS*JiBfiK-^-ta)ft<D 
«B**ttifa)*it»*B*L. IWi:t446. 5K 

lIlMg-C^oiift^ftL^^cfc < . Wl=«»S 
xB««-efr5**lwl*BBxB3W«B-Cfc*t^*«c 

[0 0 14] IMlcIKDieiS^St^d: 

61^:1146. 5KPAii#ni:»»4$**fc» 
ZCD46. 5 KP Alt. J*BttS*-e5 0%ElJitf£ 

BLT7Btta>ttBeBJftLTLlUv M<*£<7)#Stls] 
i|R2&<HKT?fcofco *<Dfc*K 4 6. 5 KP AG) HUM 

l*«<. BBi-B-ra»*i**#<. fRS«i*G>BL*S 

fta>HBtfj&B fc ft o T l*fc. 
[o o i 5] 

[«B3WBftLJ:5i:-r«BiB] *BHHI** co>«J:5tt 

a«f-t«cL^LxB±a>*«ttizB^Tft**Lfc*a)-cfc 
3^&a>»*»ttBis«Bft«t»flt-r*-fcr3** D bp 

?ue/^X ■ fa^v^VvX?S 
±B^-r«»KCEB(»«ttBL«ottBtt4>rz»B±B 

^tLfc46. 5 KP A tK»t4IMtf»Mk^&» 

BU BB^oBn*lzBWIia-r««9c«Bft-r«tp 
Ot'fcot, »lcx*Wftft*A^. 4 6. 
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5 k p A<om^mm\z^\zm LtznaK-Dtomnttm. 

[O 0 1 6] 

fctt*. ««**a>B(tat/4 6. 5kp Azm&m-e 

5KPAO)»if3^Rr»ft**L. ^ifiixr;^ 
a>«&©*«l1**»*cfc<l»< ctA^tr-fe^c^ic^ 
y IMtl::1Bft&*o»!i*J: < 4 6 . 5 K P A £I3IMMM- 

[0017] rftte**«wr*. K»»Mte»st«aa 
Kt«*-r«^ue/^jux • fa^wovxoei 20 

T*«(*&tf tt©S5lt** 65MMUfc-r« - 1 

«46. 5KPA (*<D7 5-/ B£$U£I£9JXa>£9J 
[O 0 1 8] 

»ttJR (4 6. 5 k D a Retail) OTKU^^Ktt. 
ttsMBIB* fcl**»aB»ffl<D t^-r*fC*« * *LT t, J: l> 

ffi<D»** S^'J^^fKJzi- K-T&DN AO-basic 30 

ffig<z> istr-rji,* z?t k s =3 — K-r & d n a is^j sae 

[0 0 19] ^i^^-<!rLtlt /^UXjgfflBfc 

fci\re»«»prte-efcoT\ swd n a cd septus 

[0 0 2 0] Si«JBi:Ltl±, /^JUXM*fflB*>:?U 
vX (Brevibaci I lus choshinensis) ri< #3 40 
[002 1 ] umsa^t LTIi. xu<7 KPtKu-v 

[0 0 2 2] »JHE***Lfc«*Bt**6*(=*«L. 

(46. 5kDaR«ttB) ZftUm^Z^ttfT-Z 
fc^o 50 
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[0023] tftM*ffltt. BJHHmftttl(8tt 

&m^z>^&n (4 6. 5kpa) ±<7)i,± v&m\z& 

©WSSHfflLt, pHiSfi* St^K^S, 

&a>«3Bt*«Mi=«*-r*-±i=J:y* 4 6. skp 
A^iijiixssi^oLNr. xstb* a$Wibh, 

[0024] *mw\^&zwftmmmwin&o®tom^ 

&(7>#^li. 4 6. 5KPA#»£i(tS£»(D«l* 
»t*ftL^L»»«», 4 6. 5KPAfOife 

(i) mMm-cttaanu ttt-STj^uitg 

«a-eat»L. 4 6. 5KPAi:Ift«i:JIgt^Il 

(S«xg) % (2) 7;u*yatffl^T»iBEi#a)p 

1 O- 1 2IZ1S^L. 46. BKPAWSoTM 

*aitH»tr;u*u«i»-eft*-r*c:i:icj:y. a 

gLt^-5'>t(D4 6. SKPAfpJML, 4 6. 5 

KPA-^ajaii#izjn6*xs caaprss^xg) . 
o) mm-fz><D-c$>tii£. mmwft (4 6. s kp a 

fii^Ltswisi (4 6. 5kpa) &mm# 
JiisiJtt-r*xa (iMBuaxa) % *y«c*tpO)-e* 

[o o-2 5] *«Mlc«4iaiJ|x|»Hai±. 46. 5KP 

a £flk±*<DttXfeiztt l r jk < mm-rz - t 

V*>S/XH P D 3 1 1*4 6. 5KPA^IMC^ 

[O 0 2 6] JM*#J(C(i % ?l/e/^U^-f 3^>* 
>yXH P D 3 1 — S 5 ( F E R M B P - 6 6 2 3 ) £ 

«3F-r*c£j&<-e#«„ *HI±. «£*i±/<^;ux ■ 
ex (Bacillus brevis) lz#H£*iT L^cCD*T:fc£ 

affili^ue/^JUX • OvtOvX (Brevib 
aci I lus choshinensis) (z#g|£HTl^<i> (X^^t^K 
**x*x*ftfSWSEHfIEWlc«4 Tft¥Mt1l&Xf& 

[0 0 2 7] 4 6. SKPAiUn^l*. ^SflCD^&T? 3? 
Ufcf/^UX ■ ^a-!?v*>vXlc|B^a«>fiJ:</« 
^li^EU^i^ — - {7P-->^ • T 7 - ^7t^ h U — 

-7=^. 7 jum 2 JE. =j—;u K - x^u >^ ■ /\— /\— - 

^Tp^ h'J— (Molecular Cloning 2nd ed. A Laborato 
ry Manual, Cold Spring Harbor Laboratory, 1989) lz 
E««>*S*-efT^.Ii«fe^o C0>J:5IZ4 6. 5KPA£ 

=i— K-r^ite^-e^se«Lfc^ut*/^ux ■ 

"J^^XtaHBttltiCfctiot, 4 6. 
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[oo2 8] ±&Ltzkz*>&-g?-f?z§mmmtjiM 
^^j^nmm^m^-cih^t^ MI-PL <li. §m 
sstaj^att^-r -s ^ >/ <^ k s^-r -s ^ u e/ 

■ ^3^v*>vX<BJ$#!|3!i£, TfSXfl (1) - 

ft £ mUXEfSJ-f -5^T5£ l= H-T -5 0? 17 fc -5 . 
[O O 2 9] UlT, *«BJ(Da§*Xg$-Pl,<ittBJ-r 10 
•So 5fe"T. 46. 5 KP A^^-r-S^Lxtf/^UX • 
^ 3 * v* > vXC9«i«9 £ BlTWXSlz L fc *>< o T « 

si-r-s. 

d) 4 6. 5 kp AatfBfttJSJfeaaEa)^*^© 

J46. 5 KP AA<Siajg£jliaL£i:l.*4 ] tti£~^7.»U 

MMtiHR*mvatau 4 6. skpamim 
■Jbraurr*. 4 6. 5 kp A&vw#i$m±tz& 

L, HSiSL «5U«itt*~B™a'J* (10-10 
OmM) ©h'JXgfiS ( P H7~9. 5) •C'S<*,f 

■ f&&i£i£o)3mm<2t}Sm&i~&ftL* 4 6. skpa 

Sit iSM £fcffl"f -5 C £ )!»<-e # £ . 
[OO30] (2) (1) 0>X?iT7ilJgLfc4 6. 5K 
PA&t/BttOTpH^TKgHb^h'J^A. *BHb*y> 30 
AffTVU* 'J ICcfcoT. pHIO. 0~12. O (»S 

1=1*1 i. o) i=b»u (i) iifffifflLfc8sa 

tSfcfttpHIO. 0—12. 0 (»SI-I±11. 

o) <DT)i,i]>)f&m%i£t&*nz)jaz_xm&m&mmz-£ 

4^if=J:y. 46. 5KPA^JtiliS«- < tLrE]iR-r 
•So C<D<t#fflL^T;U* 'J^gjSt LTI* (10-1 
OOmM) ^'Ji/>-7K»<b^h'J^A«ffij« ( P H1 
O- 1 2) t?^fflL>S<t&^„ 

[O03 1] (3) W=«§lTr«»l=. (2) ©lit 40 

T lc«ty»S8II5iJ|j[-r-6Zi:*<aj*-5„ PS* 

JTVSeSMttlJii: LTI±. DEAE, DEAA, TEA 
E, ECTEOLAflDi. SSOTfctolr^ffl £*l-SPi 

[0032] *sewi±. ±iHLfc<bc?)izLfc*<orii 

SS-T-Slcii. K»#«5toL\T, TlEXig (1) ~ 
(3) tUfc*<oT«ttS-rHtfa< . 3^HSMI=««L 
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[ o o 3 3 ] mftmmtKmfs&ttir h 4 6. skpa 

jSK-CSiaffiSL. JglZ5 OmM MJX««?£ (pH 
8. 5) T?j^r*C£lCj:oT»MlBiti|=***l.** 

BWHttM*»^JttB*tSilW-*xa. (2) Iff 

$ii^5 omM-yy v>-7K^b^-h u^AjBCtt 

(pH 1 0-1 1 ) -cftJM-4 - <b 1= * y IS^SSK&SP 
ffiK*>/<*S£atiaiS#l=J6tf>£xg. (3) SSi® 

#£P£-r*>3c&^ov h^^-f- i=j:y»«iaitt-r 

518, *ytt*R^«IR«IUI«>HiW»«aT'fc 

[0034] Mno)DafRttasi=j:u. **i=mi 

6. 5KPAJ90 to&±<D®to&7*W<* J t>9i$&tofr fc> 
[0 0 3 5] JUT. **W0)H*«lCckyHirPL<K 

[O O 3 6] 

MIM 1 ] BflgMfflS^BSat£Miag^^azzk 
lb 

(i) *BI^(D^p-->^ 

S;:L**a«T?fcS>lflL;»£[ I a<DFujisawa«;<7)§fcfei*; 
DNAfMLfc, §fefe(*DN A(i'J7f- AitT-tr^ 

LtrS#£. ^P-xY-^— ffK (^^-3->a») £SD 

[0 0 3 7] ftft*DNAgf>^l/-H:Lt (MH 
¥11-94004) ^t,itfZ^fi£Lfc2ffiSa)^-< 
"7 — E R M 1 (i2±S, EMS* 2) ERRV1 (g| 
ISMS* 3) £m*TKft«tt0>BftiKMUK 

Maeitfe^ (■ i ) <o-m (en 2) ( e n 

2:810)88 — 1. 29 3 #g ^"COtK "J X 1 is*?- 
K: 1. 206 bp) ZPCRftT-m^Ltz (■ 3 % H 
4) o 

[0 0 3 8] e n 2ilfeTC0^fifrli s ?7-f7-ER 
M1^7^f7-ERRV1?^100pmoL T 
eq#'J>7-if (£SB£at) 2. 5^{i. dNTP 

(^>ljgS) 200//M. pSKW2i!DNA In 
g, 10 0/il TaqBCS (10mMh'J^-tti 

(pH8. 5) . 2. 5mM MgCI.2* 5 0mM| 

ib^'J^A. ioo// g /miO'>iHiS7;^5» S- 

S*L. 9 6°CT3 0»«l»Lfc*; DNA©B» 
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(9 4°C. 6 0fj?) % ^7^7-£D7-"'J (5 4 

°C. 6 0^) . (7 0°C. 6 0») £ 

[0039] l^T- en2 (1 206 bp) O. 8 

%T#n— x^m«*«llcttL. »Jt*lH]J|RLfco ^ 
7^5KpT Blue (Novagen*±g) ££l=:f»fce 
"n 2igHffrtT4DN-A'jar-* (SjBitfi) £JB 
LNTSgLfco IgDNA^lf JM1 O 9 Izjfcff & 
7>t 0 yU>5 0mg/ml^LBi^ife 

(1. 0%Tryptone, O. 5%Yeast E 10 
xtract. 1. 0%N a C U 1 . 5 P H 

fSt^^XSKpT Blue en^fco* 
fc„ :it*HtttjE. col i J M 1 09/pT7 
Blue e n 2 <t L/c 0 

[0040] (2) ^ue/^x-f aOv^>v^ 

Baci 1 1 us brevis HPD31-S5/pNH300TP17(FERM BP-5641) 
£Nco I i:Bam HI (SS&fi) 20 

T4. O k bCDBrJn^IslilXLf-o *Slc* pT7 Bl 
ue en£Nco I t B a m H I "CALS! L fclfc* 
O. 8%T**n— X^r;b«»a»lw«LT 1 2 O 6 b p 
0)o n 2ilG^Brfi-$I5lJttL. 5felc»fc4. OkbOl 
^Bt*£ T4DNAU *T— B ffflLNtieLfc. 
[O O 4 1 ] i^DNA^fflUt/^X ■ ^UfcfXH 
PD31-S5 (FERM BP-6623) (Hft 
fi. ^Uf/^U • f 3 ^y^VyXH P D 3 1 - S 
5 (FERM BP-66 23) ) £31 h □ ?K L— 30 
va>S6 (Agric. Biol. Chem. , 53, 3099-3100 (198 
9)) -effi£H*K»U W7^y>5 Omg/m I ^fi" T 
M^^iStfe (1%^^h>. O. 2%BS^1^X, 0. 
5%^X^rX, 1%^;L=l— X, O. 00 1%FeSO 
4-7H20. O. 001%MnSO4 - 4H20, O. O 
O O 1 %Z n S CM ■ 7 H2O. 1. 5%^^. pH7. 

fc 0 y s K^fttis lt e n 2afi^s« 
s) o *fc* zz-e»fctt^^jux ■ (?u 40 

t*/^Jl/7'f 3^y^yyX) HPD31-S5/p 
NH300 e n 2 <t Lfc. 
[0 0 4 2] 

Mara 2i »«E*itfl)»* 

7*Ut'/^UX ■ f30v^>vXH P D31-S5/ 
PNH300 en2 (FERM P— 1 7 6 9 8) £ + 1*^ 
B^JEl^T*^ <T-T v>5 O/i g/m I #*TM»H*» 
«3m I "(f3 Ott'2BMii:5**Sm\ 
1SSSDS-PAGEW yHWftfT-afc. 



10 

• fa^OvXHP D31-S5/pNH3 
oo en 2fHfr &1t&4lfcMmtt■a>lt£#?- 
*tt:4 6 5 5 6 4 D aTffcU. «MS<D»-7-*<DffiJBf::«: 
ft/OKS-^Lfco Islflfc. 46. 5KPAtP¥«. 
[0043] 

[XttA 3 ] 46. 5KPA^tfcM 
46. 5KPAt»Mffti«, »fe>tLfc»mEMMt 

(^L/t*/<f;UX ■ f3-)v^>vXH PD 3 1 -S 5 
/pNH300 en2) ^^^h>1%. gfl^X 
1%. MgSCMSmM. MnSCMlmM. F e S 04 
36/iM, ^JI/3-X2% % 36^1. 5%. P H7. 2 

1^ Cfflf£<DjS(*J&ife 1 OOmL^SOOmlHft^X 
=ll=»ftL. 1 2 0°C. 1 5»BML, ASttl=tta 

[0044] 2Lv^— ^t— iztnamtmc 
m&<D±mwi LS^ifcft, i 2 o°ct*i 5»n 

Ills *SHft* H«l»1 Om I fSIL, ffl»»4 
50rpm. ffiftfil vvm. 3 0°CT? 3 B MttS^fi 

[0045] eSi+0)4 6. 5KPA1JSDS-P 
AGEMf»M KU— SS«-e»«f L. il4 6. 
5 K P A t L TKIftfr T?Jt«t L X £gM£5R#) 

fcfSSL 1 . 0g/L(D46. 5KPAM 

£S*LTl*fc (B 6 ) . 

[0046] L^O. 2 2//m(D8SiII 

®{*<t4 6. 5KPA^500mlSg^"Clffit s 5 
OmMh'JXM ( P H8. 5) BL^ffe^lZllPiLft 

[0047] SfclZ. Xtgj&O) PH^ 5 NftMit-t- h U 

w*»«ffli^tpHii. oicmu matmc 

U 4 6. 5 KP ASa«IS#l-lHll|XLfco ste 

1. o) 1 .oi-&&xi~lmtttfz>n&9tft* III, 

IffiWl:Hotl>fcM04 6. 5KPA &7&.jHkW'ft 
(3[5]i|XLfco 

[0048] 3046. 5KPAtt*^ ^7P7h^ 
77^f-gl (P&P^P7K^77<-yZfA, m 
V— S) . DEAEK3/HI/6 5 0M (IV-M) £ 

0iiXLfc4 6. 5 KP ACDDllX^&t/j^Jt^ttfe^ 

t&#<fejfrb<Z>4 6. 5 K P A(D(Hll|X^I±6 0%-Cf^ 
a>fc£g[i8 0%T*&of:: (SD . 
[0 0 4 9] 
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m m 


4 6. 5KPAI iHlilX^ 




(L) 


(g/L) 


(g) 


(%) 




3 


1 . 0 


3. 0 


1 0 0 


0. 2 2 /7m 


3 O 


O. 09 


2. 7 


9 0 




O. 8 


2. 2 


1 . 8 


6 0 



[oo5o] 10 nets) i:Lr»ffl-c*5ta)-c*y, l#fc**wizj:' 

[^BJ(DSlS] *^BJIi. JS3gfe^^4 6. 5KPA£ -3Tg^gS4 6. 5 K P A - 

-f&(DlZ&$)T*&Z) 0 4 6. 5 KPA (f(D7 S J KtlE *z 0 

mi±. iB^jaoiE^js^-i \ZTii£hz>) \*. mnmmik [0051] 
■cstt**-r**>/<*jrc*o-c. mnntfLnwr [emu 

SEQUENCE LISTING 

<110> Higeta Shoyu Co. , Ltd. 

<120> Recovering and Purifying Method of Recombinant Protective Antigen 
against Erysipelothr ix rhus i opath i ae 
<130> 6250 
<141> 2000-7-21 
<160> 3 
<210> 1 
<211> 402 
<212> PRT 

<213> Erysipelothr ix rhus i opath iae 
<400> 1 

Asp Ser Thr Asp Me Ser Val lie Pro Leu lie Gly Glu Gin Val 
5 10 15 

Gly Leu Leu Pro Val Leu Pro Gly Thr Gly Val Bis Ala Gin Glu 

20 25 30 

Tyr Asn Lys Met Thr Asp Ala Tyr I le Glu Lys Leu Val Ser Leu 

35 40 45 

lie Asn Gin Lys Val Lys Pro Phe Leu lie Asn Glu Pro Lys Gly 

50 55 60 

Tyr Gin Ser Phe Glu Ala Val Asn Glu Glu lie Asn Ser Me Val 

65 70 75 

Ser Glu Leu Lys Asn Glu Gly Met Ser Leu Gin Asn Me His His 

80 85 90 

Met Phe Lys Gin Ser Me Gin Asn Leu Ala Thr Arg Me Gly Tyr 

95 100 105 

Arg Ser Phe Met Gin Asp Ala Met Tyr Leu Glu Asn Phe Glu Arg 
110 115 120 

Leu Thr Me Pro Glu Leu Asp Glu Ala Tyr Val Asp Leu Leu Val 
125 130 135 

Asn Tyr Glu Val Lys His Arg lie Leu Val Lys Tyr Glu Gly Lys 
140 145 150 

Val Lys Gly Arg Ala Pro Leu Glu Ala Phe Me Val Pro Leu Arg 
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155 






160 


165 


Asp Arg 1 1 e Arg 


Ser 


Met 


Asn Glu 


I le Ala Ala 


Glu Val Asn Tyr 




170 






175 


180 


Leu Pro Glu Ala 


His 


Glu 


Asp Phe 


Leu Val Ser 


Asp Ser Ser Glu 




185 






190 


195 


Tyr Asn Asp Lys 


Leu 


Asn 


Asn I le 


Asn Phe Ala 


Leu Gly Leu Gly 




200 






205 


210 


Val Ser Glu Phe 


I le 


Asp 


Tyr Asn 


Arg Leu Glu 


Asn Met Met Glu 




215 






220 


225 


Lys Glu Leu His 


Pro 


Leu 


Tyr Leu 


Glu Leu Tyr 


Ala Met Arg Arg 




230 






235 


240 


Asn Arg Gin lie 


Gin 


Val 


Val Arg 


Asp Val Tyr 


Pro Asn Leu Glu 




245 






250 


255 


Arg Ala Asn Ala 


Val 


Val 


Glu Ser 


Leu Lys Thr 


I le Lys Asp I le 




260 






265 


270 


Lys Gin Arg Gly 


Lys 


Lys 


Leu Gin 


Glu Leu Leu 


Giu Me Tyr lie 




275 






280 


285 


Gin Arg Ser Gly 


Asd 


Val 


Arg Lys 


Pro Asp Val 


Leu Gin Arg Phe 




290 






295 


300 


lie Gly Lys Tyr 


Gin 


Ser 


Val Val 


Asp Giu Glu 


Lys Asn Lys Leu 




305 






310 


315 


Gin Asp Tyr Leu 


Giu 


Ser 


Asp 1 1 e 


Phe Asp Ser 


Tyr Ser Val Asp 




320 






325 


330 


Gly G I u Lys 1 I e 


Arg 


Asn 


Lys Glu 


1 1 e Thr Leu 


I le Asn Arg Asp 




335 






340 


345 


Ala Tvr 1 pii 9pr 
r\ t a i y i lcu oci 


Met 


I le 


Tyr Arg 


Ala Gin Ser 

f \ id U II 1 Uul 


1 1 e Ser Glu lie 




350 






355 


360 


Lys Thr 1 le Arg 


Ala 


Asp 


Leu Glu 


Ser Leu Val 


Lys Ser Phe Gin 




365 






370 


375 


Asn Glu Glu Ser 


Asp 


Ser 


Lys Val 


Glu Pro Glu 


Ser Pro Val Lys 




380 






385 


390 


Val Glu Lys Pro 


Val 


Asp 


Glu Glu 


Lys Pro Lys 


Asp 




395 






400 


402 



<210> 2 
<211> 30 
<212> DNA 

<213> Artificial sequence 
<400> 2 

ggatccttaa tctttaggtt tttcttcatc 30 
<210> 3 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<400> 3 

ccatggcttt cgctgattcg acagatattt ctg 33 
[Hffi<DfB»aB«n V— (!E5iJ#^2S:l/3) ^^f a 

[El 1 1 ^-Sfi Fu j i s a w a 1881bpg [HI 3 ] f&ftmB Fu j I s a w a &<D&§kW5fflW&& It 

»l»»tfcB»e^fl!>*£ KEM^To -346. 5KPA^3-K« 1 2 0 6 b ptttf'J*^ 

[gl2] IM14 6. 5KPA^H-Ktl)1 206 btf ^ ^7 l/t T KE^J i: 7 5 ^ lE^J ^ Tvt o 

bp(D^'J^^l^tf Kfl)PCR^P-r>^ffl^7'< 50 [|4]iMlFuj i s a w a^IMilJH 
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046. 5 KP A£=J— K-T^ 1 2 O 6 b pCD/KM*^ 
[15] RfltHO) 1 2 0 6 b pCD&mmzf^XZ K<7) 



[16] K»*B<D 1 2 0 6 b P T^X.t^bt'/\f 



"[Hi] 



[B2] 



61 
121 
181 
241 
301 
361 
421 
491 
541 
601 
661 
72L 
7B1 
841 
901 
961 
1021 
1081 
1141 
1201 
1261 
1321 
1381 
1441 
1501 
1561 
1621 
16B1 
1741 
1801 
1861 



atg&aaaaga aaaaacacct asttccgaaa otaaqtctta totootqcw acttttaaca BamHhiJvf h 

CCAASrCCCAC TACAAACAGC 7TTTGCTGAX TCGACAGATA. TTTCXOtGU TCCACTAATC /■ci 5 r]A.n. 9 'i n,~i*+~~ M „ 4-*.„ „ 

□otaacaa* w og mtoct cccACOTTA ostosgacac GcoiACATCc TCAGGAAiAc \&&m^2) ggatcc tta ate ttt agg ttt: ttc tte ate 

aacaaaatga ctgm cci ta TArrTafcAAaA tt oo t a tct c taattratczl &&&&CTO&&a stop Asp Lys Pro Iiys Glu Gin Asp 
cogcttcwa TAMTflAArr aaaggoqtac caaaotttcg aaocaotoaa BftMamrr 

&ACXCOARO CAAOrOAACV TAAAAATCAA GCAATCAOTC TTCAAAACAT TGAPTBT1TO 
TTTAAAC&&A QCATCCAAAA CCTAQCAACT ACJLArOBGCT ACAttAAOTTT TATOCAOQAT 

OCZA9GE&SC TTGAAAASTT TaAAAOATTA ACQAYTCCTG AACTTOAiaA AGCATACSPTT NCOI •*T'l h 

GAWTTACTCC TaAAXTAOta GQTGAAACAC CC7IATTTTAC T&AAA2ATGA MTO UfllT (HEFflfrS" 3 ) CC atg get ttC get gat tCg QCB gatatttCtg 

AAAOGWACAS CTCCPrTASA AULA 1 1 'J!AXA OTTGCTCEAA (BBBfim TCJ7EAGTATO Hat Ala FbB Ala Aap Sat 



[85] 



JUGJTATAATGA OUUUTZAAAT AAXATCAACT ITOCTTTOOO TCTASGGGTC 
AOC3CACTTTA TTGaCTATAA C OBGCTCGAA AATATGATOG AAAAAOAACT TCATCCACTG 

TA ivrrGA AC rmrtJcaaT qcqgacaatc gccaaaattc aao»«*ac acatotatat 




c 



-HanMa^ 



en2 

m SP ^ (1208b^ 



3 



CT ACCTTq &A pNH300-en2 



, OTTTAAAATA A 



[13] [14] 

l o*t toc ia cat ir tct via n oca cm hc kit eu cu or* csa. tn en ec* ott wi ast an ui tw caa. tca cta err cas cu cu ut aat iu cn cm cat ta? tta su 

tap tar rvr Aap rx» Mr v*x XI- Fro ba Zl* aiy am oi» vax aiy Lot Lh Pro Val xx» ai T Ly. xyr ola mc v«i v*l A>p oln cm Lya m Lya i^u oln a» p Tyx l*» olo 

61 TTA OCT OM ACA «BO OU CAT OCT CM QU VAC MC UU AW ACT OAT OCT CU AST CM Ml TCA OAT »R TTT OAT ICA 113 101 BTB QU MC UC AM ABA AOL AA= MA Ota ATT ACA 

Ua no Cly TAr OXy **1 *i» «* *»* *•» Lya M THr Aap aXa ttc Zl* Cln 6er A*p H* Mm A«p ter Tyr Bar Val Aap Oly Ola L>ra XI* Arg Aan Jjjm aj Q XX* ttr 

HI AAA IN CSA TCT CTA AST AAT CAA AAA OtO AM OtSB TTT CTT AT* AMT OA CCA AM W 1021 C1C ASC AAT MA OA* OCA TAG TTA TCT ATS AW TAC M0L OCT OAA TCC ATT TOO CAA ATT 

Vf ht TaX Mr la IX» An Ola ir» TAl bya P~ >A* ■<«« XX* Am OXn Pro Xya oly M n» Aaa Arg Aap Ala tyr Oar tat XXa Ty^ Ara Ala. Ola A*z- xxa a-^r olu Xla 

1*1 TAC CAA AOT TTC OAA OCA OTO AAT OAA OM ATT AM TOO AST OTA AOS OAA CTT AAA AAT j M | x*dX aCO ATT COT OAT TTA BAA ^» CTT CTC AAA VGA TTC CAA BAA BAA AOT CAC 

Tyr Olo tar 9Aa OXa Ala Tal Aaa Oln Cla XXa An Mr I la val Bar CXn baa Xya Aaa I<ya Thx XXa Aro Ala Aap l^a Oln Mr An Val liyw Smr Pba Ola Aan Ola Ola Bmr Aap 

1141 TCT AAA CTA CM CCT Ckk AOT O ff OTT AAA OTA OAA AAA OTT OAT OAA OAA AAA CCT 

»»1 OAA OBA ATO AOT CTT CAA Aafl AST CM CAB ATO TTT AAA CAA AOS ATS CM AM CTA OCA MX Lya TaX OXn Pre Oln 8er Pro vH LyB Tal Olo Ipy» Fro Tal Aap Ola Oln Ly> Pro 



BOX ACT ACA ASC COC TAC MA MT TTT ATO CM OAS CCT ASC TAT CTT OAA AAT TTT OAA ACA 
Tfcx Arf XOa Oly Tyr Ary Ms Ptaa M BXtt An Ala at Tyr Lam Ola Aaa vka Ola Ara 

Ml TTA AOS AST CCT OAA CTT OAS OAA OCA TAC OTT CAT TTA CTC OTO AAT TAC CM CTC AAA 
In TAr XXa pea Ola In An CXn. Ala Tyr Val Jin In An val an tyr oln val xya 

CI CAC COT ATT TTA OTA AAA TAT OAA COT AAA OTT AAA OOT MA OCT COC TTA CAA CCA. TTT 
lia Arg XXa M« VAX Xya Tyx aXa. oly tfi val Aya oly Ara Ala Pro Ln Ola Ala ita 

ttl ATA OTT CCT CTA ABA BAT ACA AST COT ACT ABB AJCT Ol ATT OCT OCA OAA OTA AAT EAT 
XXa Val pro ub Arg MP Axv xia am aar Att Aan els XX* Ala Ala OXn Val Am Tyr 

Ln Pro CXn Ala Bia oln Aap vai Ln val Mr Aap Mr Oar OXs Tyr An An Lya Ln 

Ml AAS AAT AK AaC TTT OCT TPB OBT CTA OOP CTC AOC BA0 TTT ACS OAC BAT AAC CM CTC 
An An XX* An PAa AXa Ln OXy Ln OXy Pal Oar OXn PM XXa Aap Tyr An Axxj m 



711 AAT COC CAA AST CAA. CTT OTA ABA OAS OTA TAT OCA AAC TTO BAA COT BOO AAC OCO OTT 
Am Arg Ola XXa Ola VAX Val An Aap V*l Tyx Pro An In Bio Arg AX* An Ala VaX 

711 CTT BAA TCC TTA. AAS ACA ATT AAA BAT ATA AM COS. MA MO AM AAA CSA CM OM CTT 
Val Bin aar Ln Lya TAr XXa Lya Aap XXa Lya Ola Arg sly Lya Lys Ln Bin Bin Ln 

■41 CTT BM ATT TAP ASC CAA ACA MB CSA OAS OTT (M MA cna OAS BTA CTC CAA CCA TTT 
in CXB IX* Tyr XX- Bin Arg Mr OXy Aap val Arg Lya m Aap Val In Ola Arg Pha 



13 Ol AM CAT TAA UN 
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M a b M a 




**-46. 5KPA 



M: Low Marker(CBB) % 

Pre-stain Marker(Western blot) 

a: pNH300igft±» 
b: pNH300en2ig«±» 

sample 4/x A 



(51) Int. CL ^ 



C12P 
//(C 1 2 N 
C 1 2 R 
(C 1 2 P 
C12R 



21/02 
15/09 

1:01) 
21/02 

1:01) 



■BIB* 
Z N A 



F I 

C 1 2 R 1:01) 

(C 1 2 P 21/02 

C 1 2 R 1:01) 

C 1 2 N 15/00 

C 1 2 R 1-01) 



(##) 



ZN A A 



<72) »h* m 

^mmm^mmm 3 -sso 

(72)»u# ttm «bs 

^SIRtt^TtTH W»r 8-9 
(72)»PJ# «t*d 

3K*»o<lilS3t*4TB11 919-103 

(72) AM* ^ea in^ 

itelo < IS 1MHH8- 1 405-404 
(72)»H# it *it 

*tt**Wi!T*»IBrBa*^ai -98 *tt 



F$ — A(#*) 4B024 AA01 AA10 BA31 CA03 DA05 
30 EA04 GA11 

4B064 AG31 CA02 CA19 CC24 CE06 

CE11 DA04 
4B065 AA01X AA01Y AB01 AC14 

BA02 CA24 CA43 
4C085 AA03 BA11 CC07 DD23 DD34 
EE01 

4H045 AA10 AA11 AA20 AA30 BA10 
CA11 DA86 EA31 FA72 FA74 
GA01 GA10 GA23 



BES T AVAILABLE COPY 



